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SUMMARY 

A commercial salmon harvest of 35 million fish i s  projected for 
Alaska in 1977. The harvest i s  not expected to  be  l e s s  than 23 million 
nor more than 46 million. Based on projection experience s ince 1970, 
only 1 of 4 realized harvests would fall outside this range. 

The 1976 commercial salmon harvest exceeded 43 million fish.  
The decline of 8 million fish projected for 1977 is primarily due t o  anti- 
cipated weak sockeye salmon returns t o  Bristol Bay and moderate t o  
severe  pink salmon declines in  central and west ern Alaska . 



. 
INTRODUCTION 

This is the eighth in  a se r ies  of annual reports prepared by the 
Division of Commercial Fisher ies ,  Alaska Department of Fish and Game, 
presenting harvest and return forecasts and projections of Alaska's com- 
mercial salmon f isher ies .  These reports are  re leased i n  December t o  make 
the information available to the Board of Fisheries and the fishing industry 
well before the  season  begins.  

In order t o  provide forecast  information a t  this time i t  has  been 
necessary t o  uti l ize preliminary harvest and return data from the 1976 
season.  In the  pas t ,  forecasts and projections based on final harvest and 
return data have differed l i t t le from the preliminary results .  

Projections of statewide commercial salmon harvests have been made 
yearly s ince  1969. A summary of the  accuracy of these projections is pre- 
sented in  Table 1. On the average,  the projections have been too high by 
about 3 million f i sh ,  slightly l e s s  than 8% of the realized commercial harvest .  
The average error without regard t o  s ign is 27% of the actual  harvest ,  1 0  
million f ish.  Accuracy of the  projection has improved every year s ince  19 72 . 
Projection errors stem from imprecise knowledge of salmon escapements,  
numbers of fry or smolt produced and estuarine and marine survival. 

Terminoloqy and Definitions 

Salmon return or run: The total  number of mature salmon returning in  a 
given year from ocean rearing areas  to  coastal  waters. 

Escapement, spawning That portion of a salmon run whic'h is not har- 
population or brood vested and survives to  reach the spawning 
stock: grounds. 

Forecast: Forecast harvests and returns a re  calculated 
using ancillary information such a s  parent-year 
escapements,  subsequent fry abundance, spring 
s e a  water temperatures and escapement require- 
ments. 

Harvest Projection: Harvest projections a r e  averages of recent har- 
ves t s .  They may be modified subjectively when 
qualitative escapement or other relevant informa- 
tion i s  available.  Only harvests a r e  projected. 



Table 1.  Projected and  rea l i zed  Alaska commercial salmon h a r v e s t ,  with 
a b s o l u t e  a n d  re l a t ive  er rors ,  1970-1976. 

(Number of f i s h  i n  millions) 

(1) (2) (3) (4) 
Projected Actual Error: Relat ive Error: 

S e a s o n  ha rves t  ha rves t  (1) - (2 )  (3)/(2) X 100% 

1 9  76 37.1 4 3 . 4 d  -6 .3  -15% 

Total  282.3 261.7 20.6 (70.2) J /  

1970-76 
Average 40.3 37 .4  2.9 ( 1 0 . 0 ) w  7.8% (27%) &/ 

Preliminary d a t a .  

Values i n  pa ren theses  a r e  t h e  sum or  ave rage  of errors or  r e l a t ive  
errors without regard t o  s ign .  



. 
Pacific Salmon Species 

Scientific Name Common Names 

Oncorhynchus tshawystcha chinook, king 

Oncorhynchus nerka 

Oncorhynchus kisutch 

Oncorhynchus qorbus cha 

Oncorhynchus keta 

sockeye,  red 

coho, si lver 

pink, humpy, humpback 

chum, dog 

Primary Brood Years Contributins t o  the 1 9 7 7  Salmon ~ e t u r n d  

d T h e  age  c l a s s e s  l isted for each spec ies  generally comprise more than 
90% of the run. 

Species 

Pink 

Chum 

Coho 

Sockeye 

Chinook 

The boundaries of and major fishing areas in  the Southeastern, 
Central and Western s ta t is t ical  regions are shown i n  Figure 1. These 
regions and areas  are  the ones used in  the  Department's s ta t i s t i ca l  leaflet  
ser ies  and i n  prior s ta t is t ical  reports. 
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Figure 1.  Alaska Department of Fish  and Game Commercial F i sher ies  
S ta t i s t i ca l  Regions. 
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Figure 2 .  1 9  60- 76 Alaskan commercial salmon harvest  and preceding 
10 year ' s  average.  
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s ta te .  Area biologists,  not individually identified, contributed the materials 
for the discussion of the 19 76 fishing season .  Individual credit for forecast  
material is given with the area forecasts presented in  Appendix A. 

REVIEW OF THE 1976 SEASON 

A preliminary estimate of the 1976 Alaskan commercial salmon harvest 
i s  43.4 million fish,  the  largest  s ince  1971. For the first time s ince  1970, 
the  harvest exceeded the immediately preceding 10 year 's  average (see Figure 
2 ) .  

The harvest  was well within the  projected range of 26 to  48 million 
fish i s sued  by the Department in  1975. Catches of pink salmon in southern 
Southeast Alaska, Chignik and the South Peninsula, and sockeye in  Chignik 
were larger than expected. Pink returns t o  northern Southeast Alaska, Prince 
William Sound, Lower Cook Inlet and Bristol Bay, and the chum salmon return 
to  Prince William Sound were not a s  strong a s  had been anticipated. Table 2 

~ 

compares 19 76 return forecasts for individual areas and spec ies  with prelim- 
inary estimates of the  actual  returns, and Table 3 gives a breakdown of t h e  
harvest  by spec ies  and area.  

' Southeastern Alaska 

The pink salmon harvest i n  southern Southeastern Alaska approached 
5 million f ish and the return exceeded 9 million, slightly below the forecast  
upper limit of 9.6 million. Most fishing was la te  in  the s eason ,  a s  early 
escapements were not large. The sockeye catch of 235,000 was about 
equally distributed between the Portland Canal gil l  net and the  Noyes Island 
se ine  f isher ies .  The chum harvest was about average. Net catches  of coho 
salmon were poor. 

Pink returns t o  northern Southeastern were very weak, and the  esti-  
mated escapement of 740,000 was far below the goal of 4 million. Most 
sockeye were taken in the upper Lynn Canal and the Taku dis t r ic ts .  A l l  
sockeye escapements appeared good. The early chum runs were weak, a s  
had been expected. Despite an  estimated catch of not much more than 20,000, 
early run escapements were poor. The fall chum harvest was nearly 500,000, 
and escapements t o  major systems appeared good. 

Chinook troll catches i n  Southeastern Alaska were near 200,000 f i sh ,  
which is below recent l eve ls .  Coho troll catches were small early in  the  
season ,  but in  August fishing on the outside coas t  north of Sitka improved 



Table 2. Comparison of a c t u a l d  and forecast  1976 salmon returns,  with absolute  and re la t ive  errors,  for some 
major Alaskan salmon f isher ies  % 

(Number of f i sh  i n  thousands) 

(1) ( 2) (3) (4) (5) (6) 
~ e t u r n d  Forecast  Error: Relative Error: 

Area Species  ~ a r v e s t a /  Escapement (1) + (2) return (4) - (3) (5)/(3) X 100% 

Southern Southeastern Pink 4,800 4,750 9,550 4,100 -5,450 -5 7% 
Northern Southeastern , 170 74 0 9 10 1,500 590 65% 

Southeastern Subtotal 4,970 5,490 10,460 5,600 -4,860 -46% 

Prince William Sound Pink 2,990 8 70 3,860 6,700 2,840 74% 
Chum 3 80 80 460 1,800 1,340 290% 

Cook Inlet-Southern and 
I Outer Distr icts  Pink 140 60 2 0 0 780 5 80 2 90 % 
V 

I Kodiak Pink 10,660 2,990 13,650 12,900 -750 -5 % 

Chignik 

Bristol Bay 

Sockeye 1,130 820 1,950 7 2 0 -1,230 -63% 
Pink 40 0 510 910 510 -400 -44% 

Sockeye 6 , 2 7 0 9 /  5,910 12,180 12,000 -180 -1% 
pinks /  740 860 1,600 3,050 1,450 91% 

South Peninsula Pink 2,400 1,270 3,670 1,270 -2, 400 -65% 

Total 30,080 18,860 48,940 45,330 -3, 610 - 7% 

Preliminary data  
Compiled 11/22/76 
Nushagak District only 
Includes a n  estimated 680,000 Japanese  high s e a s  catch.  



a/ Table 3 .  Preliminary 1976 Alaska commercial salmon harvest  by spec ies  and fishing area-. 

(Number of f i sh  i n  thousands) 

SPECIES 
AREA Chinook Sockeye Coho Pink Chum All 

Southern Southeastern 56 235 3  84 4 , 8 3 3  430 5 , 3 3 8  
Northern Southeastern 153  2  0  0  341 174 499 1 , 3 6 >  
Yakutat 1 125  25 24 4  179 

SOUTHEASTERN REGION SUBTOTAL DO 56 0  750 5 , 0 3 1  933 7 , 4 8 4  

Prince William Sound 3  2  1 , 0 0 8  160 2 ,992 378 4 ,570  
Cook Inlet 11 1 , 6 9 0  2  19  1 ,482  518  3 ,920  
Kodiak 

1 
1 629 1 8  1 0 , 6 6 5  627 11 ,940  

m Chignik 1 1 , 1 3 5  3  3  40 2 7  6  1 , 6 4 7  
I South Peninsula 3  369 0  2 , 4 0 4  5  72 3 ,348  

CENTRAL REGION SUBTOTAL 48 4 , 8 3 1  430 17 ,945  2 ,171  25 ,425 

North Peninsula 7  622 2  3  0  85 73 7  
Aleutian Islands N O  F I S H E R Y  
Bristol Bay 95  5 , 5 9 3  1 5  1 , 0 3 3  1 , 3 6 8  8 , 1 0 4  
Arctic-Yukon-Kuskokwim 140 1 5  1 2 3  129 1 , 2 5 4  1 , 6 6 1  

WESTERN REGION SUBTOTAL 242 6 ,230 1 6 1  1 , 1 6 2  2 ,707  10 ,502  

TOTAL ALASKA 500 11 ,621  1 , 3 4 1  24 ,138 5 , 8 1 1  43 ,411 

Compiled 11/22/76 



sharply and remained good through mid-September. Inside troll coho catches  
were below average,  but drift gillnet f isheries in  the  Taku and Lynn Canal 
did well. 

The Yakutat sockeye harvest was better than average,  and good 
escapements were obtained. Other catches were near recent levels .  

Prince William Sound 

Strong early and middle pink salmon runs to  Prince William Sound 
produced most of the  3 million pink catch.  Late runs did not materialize 
and harvests were limited to a few areas  in  t he  Eastern District.  The total  
pink return of about 3.9 million fe l l  below the forecast lower limit of 4.7 
million. Pink salmon escapement totaled 870,000 and ranged from poor t o  
very poor in the  southern half of the  Sound. Escapements were very good 
in  northern and northeast streams. The Sound's chum salmon return of 
slightly l e s s  than half a million was a l s o  smaller than the forecast lower 
limit of 1.1 million. Chum escapement was l e s s  than one third of the  
300,000 goal .  

Good parent-year escapements and egg-to-fry survival, and fine 
fishing weather throughout the season  a l l  contributed t o  the  harvest  of 1 
million sockeye in the Copper River area.  The Bering River run appeared 
quite early,  and the  catch was only average. Bering River and Copper River 
Delta escapements were excellent,  but some early-run systems in  the upper 
Copper River could have supported more spawners. 

The commercial harvest of chinook salmon in the  Copper River area  
was the  highest s ince 1931. Although the chinook catch has  been largely 
incidental t o  the  sockeye fishery i n  the  pas t ,  some gill nets  with larger 
meshes were fished this season.  Chinooks brought $1.50 per pound and 
fewer were kept for personal u s e .  Escapements appeared t o  b e  about normal. 
The coho season  i n  the  Copper and Bering River areas  was characterized by 
extremely bad weather. However, fishing effort was high, probably because 
of the  poor pink and chum returns to  Prince William Sound. The harvest ,  
about 160,000, was below average,  but the coho return was probably near 
normal strength. 

Cook Inlet 

Both pink and sockeye returns t o  the  Upper Cook Inlet area were 
strong and escapements were generally excellent. Harvests of 1.5 million 
pinks and 1 . 7  million sockeye were the highest s ince  the  mid-1960's. The 



coho catch of 220,000 in  this area was slightly below average. Coho returns 
t o  the Central District were above average and escapements were good, but 
catch and escapement in the  Northern District were poor. The chum harvest 
and escapements were a l so  below average. 

The pink salmon return of 200,000 to  the  Southern and Outer Districts 
of the  Lower Cook Inlet area was much l e s s  than the nearly 800,000 expected,  
falling below the forecast  range of 210,000 to  1 .4 million. Pink escape- 
ments were good i n  the  Southern District ,  but continued t o  be extremely poor 
t o  streams i n  t he  Outer District.  The pink run in  Resurrection Bay was strong 
and 35,000 were harvested in  the first commercial fishery s ince 19 72.  The 
harvest of nearly 60,000 sockeye in the  Lower Inlet was better than average,  
and escapement was good i n  a l l  systems.  There was a strong return of chum 
salmon t o  the Kamishak District ,  and nearly 50,000 were harvested. 

Kodiak 

The 1976 Kodiak pink salmon h a w e s t  of nearly 11 million exceeded 
expectations and the  return of 13.6 million was just below the forecast  range 
high l i m i t  of 14 million. Almost half the  statewide pink catch came from 
Kodiak. Escapements were well-distributed. Sockeye and chum harvests 
were a l s o  higher than those of recent years and the  sockeye catch exceeded 
the 1960-75 average by 40%. The total Kodiak salmon harvest  was more than 
60% above t h e  1960-75 average. 

Chisnik 

The strong return of pink salmon t o  the Chignik area of 910,000 
exceeded the upper forecast  limit by 50,000 f i sh .  Escapement goals were 
achieved in  most streams. The harvest  of 400,000 and the 510,000 escape- 
ment were t he  highest in recent years .  Similarly, both early and la te  sock- 
eye runs were strong , yielding a harvest  of 1 .1 million and a combined 
escapement of more than 800,000. The sockeye return of about 2 million 
was nearly twice the forecast  range high limit. 

- Chum and coho harvests were a l so  high. The estimated chum escape-  
ment of 200,000 was better than average,  and coho escapements t o  the 
Chignik River appeared good. 

South Peninsula 

Pink salmon runs to  South Peninsula streams ranged from weak t o  
unexpectedly strong. Pavlov Bay received a record run of nearly 1.8 million, 



but returns t o  other major systems were weak. South Peninsula pinks aver- 
aged more than 4 pounds this year ,  about a pound heavier than usual.  

Fisheries i n  the  Shumagin Islands and South Unimak harvested about 
300,000 sockeye and more than 400,000 chums. Sockeye escapements t o  
local  South Peninsula systems were mostly good. Local chum runs were not 
strong, and escapements were generally only fair. 

Exploratory fishing a t  Unalaska Island showed very weak pink salmon 
runs and there was no commercial fishery i n  the Aleutian Islands.  

North Peninsula 

Sockeye runs were relatively strong along the North Peninsula north- 
e a s t  of Nelson Lagoon. The harvest exceeded 600,000, and escapement 
requirements were satisfied in most systems. The chum harvest  was above 
average,  but chum escapements were only average or below, except i n  
Nelson Lagoon streams. 

Bristol Bay 

The Bristol Bay pink salmon harvest was slightly over 1 million f ish.  
Pink returns were weaker than expected but were above the lower forecast  
limit of 1 .5  million fish.  Escapements were good in a l l  major systems.  
Chum salmon catches  , the  largest  s ince 1 9 1  6, totaled 1.4 million. 

The return of 12.2 million sockeye salmon to  the  Bay in  1976 exceeded 
the forecast return of 12.0 million, including an estimated Japanese high-seas 
harvest  of 680,000 , by only 1%. For t he  third consecutive year ,  escapement 
goals were achieved in  a l l  major river systems.  The inshore harvest  was 5.6 
million. 

The chinook harvest was nearly 100,000, reversing a recent decline.  
Coho catches  were well below average,  but there was l i t t le  la te-season fish- 
ing effort. 

Arctic-Yukon-Kuskokwim 

Although the 1.7 million salmon harvest for the Arctic-Yukon-Kuskokwim 
region in 1 9  76 was the third largest  ever recorded, catches  were higher by 
about 700,000 i n  both 1974 and 1975. The decline in 1976 was the result  of 
decreased chum salmon returns. Chum salmon normally comprise nearly 80% 



of the  catch,  and only the  Yukon and Kuskokwim district  summer chum runs 
were of average strength. Norton and Kotzebue Sound chum returns were par- 
ticularly weak, and the  catch dropped t o  about half the 19 71- 75 average. 
Considerable improvement i n  chinook salmon abundance was noted in the 
Kuskokwim dis t r ic t ,  but the region-wide catch was near the long-term average. 

PRELIMINARY FORECASTS OF 19 77 SALMON RETURNS 
TO SELECTED ALASKAN FISHERIES 

The Department's salmon management program includes a number of 
salmon return forecast  projects. Forecast f isheries were selected using 
several  cri teria,  including economic importance, feasibil i ty,  compatability 
with exist ing programs and management needs.  Forecast f isheries are: 

Southern Southeast - pink salmon 

Northern Southeast - pink salmon 

Prince William Sound - pink and chum salmon 

Cook Inlet: Southern and 
Outer Districts - pink salmon 

Kodiak - pink salmon 

Chignik - pink and sockeye salmon 

South Peninsula - pink salmon 

Bristol Bay - pink and sockeye salmon 

In 19 76, more than two-thirds of the total  statewide salmon harvest was 
taken in  these  fisheries.  

A variety of information is used t o  make salmon return forecasts ,  
including escapement magnitudes and distribution, survival t o  intermediate 
l ife s tages  and population age  composition. The return, with upper and lower 
l imits,  is predicted for each forecast  fishery. Subtracting escapement require- 
ments gives the harvest forecast and range. In general ,  the  actual  return can 
b e  expected to  fall  inside the  range (between the lower and upper limits) about 
75% of t he  time. In 1976, 6 of t he  11 returns forecast were ins ide  their  fore- 
c a s t  ranges.  The 1977 forecasts and ranges a r e  summarized in Table 4 .  



Table 4. Preliminary forecasts  of salmon returns t o  some major Alaskan f isher ies  i n  1977. 

(Number of f i sh  i n  thousands) 

Forecast  Escapement Estimated Forecast  Jd Estimated 
Area Species return goal  harvest  return ranqe harvest  range 

Southern Southeas tern Pink 12,000 6,000 6,200 9,000 - 15,000 3,300 - 9,100 
Northern Southeastern Pink 2,900 4,000 0 0 - 5,800 0 - 2,100 

Southeastern Total Pink 14,900 10,000 67,200 9,000 - 2 0 , 8 0 0  3,300 -11 ,200  

Prince William Sound Pink 6,300 1,500 4,800 3 , 1 0 0 -  9,500 1 , 6 0 0 -  8,000 
Chum 75 0 300 450 430 - 1,070 130 - 7 70 

Cook Inlet-Southern 
I and Outer Distr icts  Pink 850 180 6 70 310 - 1,380 130 - 1,200 
P 

Ch) 

I 
Kod iak Pink 8,600 1,200 7,400 7,600 - 10,100 6,400 - 8,900 

Chignik Pink 75 0 5 80 170 540 - 950 0 - 3 7D 
Sockeye 1,950 650 1,300 1,300 - 2,600 650 - 1,950 

South Peninsula Pink 1,150 1,100 50 550 - 1,700 0 - 600 

Bristol Bay, Nushagak 
Distr ict  Pink d 0 

Bristol Bay Sockeye 8,400 5,500 2 , 7 0 0 4  4 . 9 0 0 - 1 1 . 9 0 0  0 - 5,900 

Total 43,650 21,010 23,740 27,730 -60 ,000 1 2 , 2 1 0 - 3 8 , 8 9 0  

Bristol Bay pink runs a r e  negligible i n  odd years .  
The forecasted return and harvest  ranges a r e  est imated by several  techniques.  In most c a s e s ,  about 75% of t h e  
realized returns should fa l l  within the  range. 
Inshore harvest  only.  The forecast  to ta l  harvest ,  assuming a 500,000 Japanese  offshore ca tch ,  is 3.2 million. 



Southeastern Alaska 

Pink salmon runs in southern Southeast  a r e  recovering from effects  
of the  hard winters i n  1970-71 and 1971-72. The forecas t  return of 1 2  mil- 
l ion is expected t o  al low a harvest  of 6 .2  million. The outlook i n  northern 
Southeast  is bleak.  The forecas t  pink salmon return is 3 million and no 
harvest  is anticipated.  

Prince William Sound 

The Prince William Sound pink return forecas t  is 6 million, which 
should a l low a harvest  of nearly 5 million f ish .  The chum return forecas t  is 
750,000,  and a harves t  of about 450,000 is expected.  

Cook Inlet - Southern and Outer Distr icts  

Parent-year pink salmon escapements  and egg-to-fry survival  were 
excel lent  i n  lower Cook Inlet .  The forecas t  return is 850,000 and a harves t  
of 700,000 is anticipated.  

Kodia k 

Kodiak area  pink salmon runs a r e  expected t o  to ta l  8.6 million i n  
19 77. At th i s  return l eve l  a 7.4 million harves t  could be  taken.  Pink runs 
i n  th i s  area  were depressed from 19 71 through 1975,  but the  strong return i n  
1976 appears  t o  have s ignaled a recovery. 

Chiqnik 

Like Kodiak, Chignik pink runs have been poor for severa l  years .  
The 1977 fo recas t  return of 750,000 would b e  nearly a s  large  a s  l a s t  year ' s  
return. A harves t  of 170,000 is expected.  

The ear ly  and l a t e  sockeye runs a r e  expected t o  be  of approximately 
equal  s t rength ,  but a larger ca tch  should resul t  from the  l a t e  run because  its 
escapement  goal  is lower. The to ta l  return forecas t  is 2 million, and t he  
expected harves t  is 1 . 3  million. 

Bristol Bay 

The 1977 Bristol Bay sockeye return is forecast  at 8 .4  million. 
Accounting for a projected 500,000 Japanese  high-seas ca tch ,  t he  anticipated 



allowable inshore harvest will b e  about 2.7 million. Significant harvests 
a re  expected only from returns t o  the  Naknek and Egegik Rivers. Pink returns 
t o  the  Nushagak district  a re  negligible in odd-numbered years .  

PROJECTED ALASKAN COMMERCIAL SALMON HARVESTS 

Projections of the 1977 Alaskan commercial salmon harvest by 
s ta t i s t i ca l  region and spec ies  a re  presented i n  Table 5 .  The projections 
a re  composed of forecast harvests and recent harvest averages for f isheries 
without forecasts .  Chinook and coho returns a r e  not forecast  in any region, 
and Prince William Sound, in the Central Region, has  the only chum forecast .  
A l l  regions have pink salmon forecasts ,  but several  smaller pink runs a re  
not forecast .  Major sockeye runs i n  the  Central and Western Districts a re  
forecast; important exceptions a re  Copper River, Cook Inlet and Kodiak. 
Despite these  gaps,  72% of the  1976 salmon harvest  was taken in  forecast  
f isher ies .  

The 1977 statewide tota l  commercial harvest projection is 34.7 
million salmon. 

Species Outlook 

Pink Salmon 

1977 statewide total  harvest projection: 56%, or 19.5 million fish 

19 76 harvest  comparison: 5 6%, or 24  million fish 

Pink salmon catches  are  expected to  decline in two of the three 
regions. Again in  1977, no significant catch is anticipated in northern 
Southeastern, but a 30% increase is expected i n  the southern dis t r ic ts .  In 
the  Central Region, increased pink salmon harvests were forecast  only in  
Prince William Sound. Decreases of 35% or more are expected in a l l  other 
a reas .  The forecasted South Peninsula 19 77 harvest of 50,000 is almost 
insignificant i n  comparison with the 19 76 catch of 2.4 million. Pink salmon 
runs a r e  of negligible strength i n  Bristol Bay in  odd-numbered years ,  which 
accounts for a projected 1977 catch of l e s s  than 100,000 in the  Western 
Region. Pink runs i n  the Aleutian Islands are s t i l l  too depressed to  allow 
a commercial fishery. 



Table 5 .  Preliminary projections of 1977 Alaskan commercial salmon harves ts  
by region and specie  s , and projected statewide salmon production 
by spec ies% 

(Number of f i sh  in  thousands) 

Compiled 11/22/76. The projected 1977 harves ts  were obtained by 
summing harves t  forecas ts  (Table 4) and harves t  projections in the 
remaining f i sher ies .  

+ 

,-  Stat is t ica l  Reqion 

Southeastern 

Central  

Western  

Total Alaska 

Total production, 
thousands of pounds 

Including canned,  cured and fresh/frozen salmon and roe. 

Chinook 

240 

4 0 

220 

50 0 

5.400 

Sockeye 

5 80 

4,090 

3,020 

7,690 

29,000 

Species  
Coho 

760 

380 

2 40 

1,380 

7,800 

Pink 

6,220 

13,220 

90 

19,530 

48,000 

Chum 

950 

2,700 

1 ,990 

5,640 

27,000 

A l l  

8,750 

20,430 

5,560 

34,740 

117,200 



Sockeye Salmon 

1977 s ta tewide to ta l  harves t  projection: 22%, or 7.7 million f i sh  

1976 harves t  comparison: 2 7%, or 11.6 million f ish  

Almost no change in the  sockeye  ca tch  is projected i n  Southeastern 
Alaska. A s l ight ly  poorer outlook for Prince William Sound and Cook Inlet 
accounts  for t h e  15% decl ine  expected i n  the  Central  Region. Available da ta  
on t he  sockeye runs to  Bristol Bay and the  North Peninsula point  t o  a markedly 
reduced harvest  i n  the  Western Region i n  1977,  which explains the  bulk of 
t he  projected s ta tewide decl ine .  

Chum Salmon 

19 7 7 s ta tewide to ta l  harvest  projection: 16%, or 5 .6 million f i s h  

19 76 harves t  comparison: 14%, o r  5 .8 million f i sh  

Ca tches  of chum salmon i n  Bristol Bay a r e  expected t o  be much 
smaller  than  t h e  phenomenally high 1 .4  million 19 76 harves t  . Apart from 
s l ight  i nc r ea se s  i n  t he  Central  Region, no other major changes a r e  ant ic ipated.  

Coho Salmon 

1977 s ta tewide to ta l  harves t  projection: 4%, or 1 .4  million f i s h  

1976 harves t  comparison: 3%, or 1 . 3  million f i sh  

Chinook Salmon 

1977 s ta tewide to ta l  harvest  projection: I % ,  or 500,000 f ish  

19 76 harves t  comparison: 1%,  o r  500,000 f ish  

Harvests  of coho and chinook salmon a r e  projected a t  levels  near 
t h o s e  achieved i n  1976.  

Regional Outlook 

Statewide 

19 77 s ta tewide to ta l  harvest  projection: l o o % ,  or 34.7 million f i sh  

19 76 harves t  comparison: loo%,  or 43.4 million f i sh  



The 1977 statewide commercial salmon harvest projection of 34 .7  
million is 20% down from the 43.4 million 19 76 catch.  Smaller pink and 
sockeye returns t o  the  Central and Western regions a re  responsible for the 
decline.  The harvest of each of these  spec ies  i s  expected to  drop by about 
4 million f ish.  

Southeastern Region 

1977 statewide total harvest projection: 25%, or 8.8 million fish 

19 76 harvest  comparison: 17%, or 7. 5 million fish 

Catches of pink salmon a re  expected to  increase moderately i n  
southern Southeastern, As in  1976, pink runs t o  northern districts will 
probably b e  too weak t o  allow fishing. Harvests of other species  should 
remain essent ia l ly  unchanged. 

Central Region 

1977 statewide total harvest projection: 59%, or 20.4 million f ish 

19 76 harvest  comparison: 59%, or 25.4 million f ish 

In the Central Region, increased pink salmon catches  are  forecasted 
only in  Prince William Sound. Moderate t o  severe declines a re  projected for 
other areas  in the  region, Chum salmon harvests may increase slightly. 

Western Region 

1977 statewide total harvest projection: 16%, or 5.6 million fish 

1976 harvest  comparison: 24%, or 10.5 million fish 

The projected harvest i n  t he  Western Region is about half the  
19 76 catch.  Poor parent-year escapements in  the  Kvichak River will probably 
reduce the 1977 catch there t o  l i t t le  more than 100,000. The 1976 Kvichak 
sockeye harvest exceeded 1 million. The projected chum harvest in  Bristol 
Bay is 40% of the very- high 19 76 catch.  Bris to1 Bay pink runs are  negligible 
in  odd-numbered years.  

DISCUSSION 

While year-to-year variability in  Alaska's salmon harvest  has  always 
been prominent, catches  were generally lower during the 1950's than during the 



19 60's . But after the  68 million harvest in  19 70, salmon f isher ies  became 
increasingly depressed,  and until 19 75 each year was poorer than the  l a s t .  
A s  Figure 3 shows,  this  smooth decline i s  not a l l  typical. In fact ,  from 
1950 t o  1970, there were never more than three consecutive declines.  The 
usual  irregularity in  yearly salmon harvests i s  a l so  reflected in  the separa- 
tion of only 2 years between the  smallest  and largest  catches  during the 26- 
year period from 1950 to 1976 -- 21 million in  1967 and 68 million i n  1970. 

The 1970-71 and 1971-72 winters and springs were severe ,  and 
available information on egg, f r y  and juvenile salmon mortality during this  
period suggests  that poor freshwater and early marine survival, not inade- 
quate escapement,  was the chief cause  of weak salmon returns from 1972 
through 1975. Pink salmon runs were most seriously affected,  but 1976 pink 
returns were above average strength for most areas  in  the  Central and Western 
regions. Pink runs in  northern Southeastern Alaska inexplicably have contin- 
ued to  decline,  while southern Southeastern runs appear t o  have recovered, 
a t  l e a s t  t o  levels  of the  1960's. 

Fifteen-year average commercial salmon harvests for the period 19 62- 
76 a re  shown in Table 6, and Figure 4 displays relative differences in the  
19 76 harvests from the averages.  

A l l  spec ies  in Southeastern Alaska were a t  l eas t  30% below the 15- 
year average in 1976, and the  total  Southeastern catch was 50% down. The 
Central Region harvest  exceeded the average by more than 20%, with increases  
of 30% or more in sockeye and pink salmon catches .  Salmon harvests in  the  
Western Region were up 6%, with a strong pink return. Chum salmon runs 
were exceptionally large in  Bristol Bay, but down from recent levels  i n  Arctic, 
Yukon and Kuskokwim areas ,  where salmon fisheries began developing in  the  
1960 's .  Statewide, the  total  harvest was about 5% below the 15-year average. 
Coho catches  in  the  Western Region were up sl ightly,  but decreases  of 30% 
in  Southeastern Alaska and 15% in  the Central Region forced the statewide 
coho harvest  nearly 25% below the average. Other statewide differences 
were l e s s  than 15%. 

In general, Alaskan salmon harvests reached historic peaks in the  
19301s,  began a s teep decline in  the early 1940's and remained a t  low levels  
through the 1950's.  There was considerable improvement during the 1960's.  
To i l lustrate more recent harvest t rends,  Figure 5 presents the  percentage 
changes of t he  present 1962-76 harvest averages from the 15-year averages 
current t en  years ago in  1966, covering the period 1952-66. The 1952-66 
averages are given in Table 7. Overall differences are small ,  because lower 
harvests during the 1950's are  balanced by those in the 19701s,  and both 
averages include higher 1960 catches .  But some regional and spec ies  har- 
ves t  changes a re  highlighted. 
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Table 6 .  19 62- 19 76 average commercial'Alaskan salmon harvest ,  by 
region and s p e c i e s d  

(Thousands of fish) 

19 76 harvest data is preliminary. Compiled 11/2 2/76. 

Stat is t ical  Reqion 

Southeastern 

Central 

Western 

Total Alaska 

Table 7. 1952-66 average commercial Alaskan salmon harvest ,  by region and 
spec ies .  

SPECIES 
Chinook Sockeye Coho Pink Chum All 

30 1  790 1 ,089  11 ,100  1 , 8 4 3  1 5 , 1 2 3  

3  3  3 , 5 9 3  508 13 ,801  2 ,505  2 0 , 4 4 0  

234 7 , 3 2 6  162 979 1 ,290  9 , 9 9 1  

568 1 1 , 7 0 9  1 , 7 5 9  25 ,880 5 , 6 3 8  45 ,554  

(Thousands of fish) 

Stat is t ical  Reqion 

Southeastern 

Central 

Western 

Total Alaska 

SPECIES 
Chinook Sockeye Coho Pink Chum All 

33 1 915 1 , 2 4 6  1 1 , 1 5 4  2 , 4 9 0  1 6 , 1 3 6  

56  3 ,118  524 1 3 , 3 8 8  3 , 0 1 6  20 ,102 

181  8 , 6 0 1  8 4  74 7  792 10 ,405  

568 12 ,634  1 , 8 5 4  25,289 6 , 2 9 8  46 ,643 



, Figure 4 .  Percentage increase or decrease of the 19 76 commercial 
Alaskan salmon harvest 3/ from the 19 average, by region and 
species. 

SPECIES 

Statistical Resion , Chinook Sockeve C oho P i . 4 :  A1 l 

Southeastern 
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Preliminary data. Compiled 11/2 2/76 



Figure 5 . Percentage increase-r decreas epl in the 19 62- 76 average 
commercial Alaskan salmon hanrest £rom the 1952-66 average by 
region and s p e c i e s d  
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Average catches  of every spec ies  but pink salmon have declined by 
more than 10% over the  past  ten years in Southeastern Alaska. Despite 
reduced harvests s ince  1971 , and the continued severe depression of nor- 
thern Southeastern s tocks,  average catches of pink salmon have decreased 
by l e s s  than 1% s ince  1966. The Southeastern chum salmon catch,  on the 
other hand, is down more than 25%. Central Region sockeye and pink har- 
ves t s  have improved; sockeye catches  are up 15%. But the  chum salmon 
harvest  has  decreased by more than 15%, and chinook and coho catches  have 
a l s o  dropped. Overall,  however, the Central Region salmon harvest has  
improved slightly s ince  1966. Because of developing Arctic, Yukon and 
Kuskokwim f isher ies ,  Western Region harvests of a l l  spec ies  except sockeye 
have increased significantly. Bristol Bay and North-Peninsula sockeye har- 
ves t s  have been restrained in  recent years t o  insure good escapements,  which 
have been excellent for the  pas t  three years .  Statewide, sockeye,  coho and 
chum salmon 15-year averages are down. Coho and chum harvests both show 
large relative increases  in the Western Region, which were not offset  by 
declines i n  the  other regions. Alaska's chum salmon catch has  dropped by 
10% s ince  1966. 

Figure 6 shows relative differences in the preliminary 1977 harvest  
projections from the  current 19 6 2- 76 averages.  

Projected decreases  in  Southeastern Alaska salmon harvests a l l  exceed 
20%, both chum and pink salmon catches  a re  expected t o  drop more than 40% 
below the recent average. Apart from the projected 25% decrease in  coho 
ca tches ,  harvests in  the Central Region should either b e  improved or similar 
t o  the average. Expected weak sockeye returns and the negligible odd-year 
pink run i n  Bristol Bay will probably reduce the 1977 Western Region ca tch  t o  
l e s s  than 60% of the  1962-76 average. Statewide, harvests of a l l  spec ies  
except chum salmon a re  projected to  be  a t  l eas t  10% below average. The most 
important commercial spec i e s ,  sockeye and pink salmon, a re  expected t o  be 
down by more than 25%. 

Several points need to  be kept i n  mind when interpreting these  histori- 
c a l  and projected catch s ta t i s t i cs  and comparisons. Firs t ,  smaller harvests 
do not necessar i ly  imply a continuing deterioration of the  resource. Recent 
poor harvests have to  a large measure been due t o  restrictions in  fishing time 
imposed t o  obtain needed escapements from below average returning runs. 
Through extensive study and ana lys i s ,  the  Department has  established escape- 
ment goals for most of the  important salmon fisheries of the  State.  Close mon- 
itoring and management of,  for example, sockeye and pink fisheries in Bristol 
Bay and the  Alaska Peninsula, sockeye in  the Cook Inlet area and pink salmon 
runs in southern Southeastern Alaska has  produced escapements c lose  t o  targeted 
values in recent years .  Assuming average survival, Alaska's future commercial 
salmon harvests should soon reflect these  careful and reasoned escapement 
investments. 



Figure 6 .  Percentage increase or decrease 1-1 of the 1977 commercial 
Alaskan salmon harvest p r o j e c t i o n d  from the 19 62- 76 average, by 
region and spec ies .  . . 
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APPENDIX A. FORECAST METHODS AND DISCUSSIONS 

FORECAST AREA: Southeastern Alaska 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 19 77  RETURN: 

Southern Southeas tern 

Point Estimate: 12 .0 million 

Range Estimate: 9.0 million - 15 million 

Northern Southeas tern 

Point Estimate: 2.9 million 

Range Estimate: < 1 million - 5.8 million 

Total Southeastern 

Point Estimate: 14.9 million 

Range Estimate: 9.0 million - 20 .8 million 

FORECAST METHODS 

Returns referred to in this forecast  a r e  more precisely return ind ices ,  a s  
they a re  the  sum of the commercial catch and the escapement index rather 
than the  sum of catch and total  escapement estimates.  

Southeastern pink salmon forecasts a re  based primarily on the relation- 
ship between pre-emergent fry density indices and subsequent adult 
returns . Additionally, data on escapements,  estuarine temperature, 
a i r  temperature, precipitation, and other factors are examined to  improve 
the forecast analysis .  Separate forecasts for southern and northern 
Southeaster have been calculated s ince  19 6 7  because of differences 
in migration routes and abundance trends of pink salmon s tocks from 
the  two areas .  

For the 1977 southern forecast a multiple l inear regression for adult 
return using the pre-emergent fry index and Ketchikan surface s e a  water 
temperature was used .  The 19 77 northern return forecast  is based on a 



multiple regression using weighted pre-emergent fry values and air  
temperatures. The raw district  fry indices are  weighted t o  compensate 
for the variation i n  the proportion of the  escapement which occurs i n  
sample streams and a l so  to account for differences in the  available 
spawning area between dis t r ic ts .  The forecast  range is a n  80% con- 
fidence interval about the predicted return except that  the lower limit 
of the southern unit forecast  was se t  a t  the low level of return obtained 
in  1973, 1974 and 1975. We do  not expect the return t o  b e  any smaller. 

DISCUSSION OF THE 1977 FORECAST 

Pink salmon runs to  most southern districts a re  showing some s igns of 
improvement. Escapement indices in  the parent year (1975) were higher 
than in  the  previous 3 years and larger fry indices were obtained in many 
streams i n  the  spring of 1976. Climatic factors during the periods of 
incubation, emergence and early marine growth appear t o  have been 
favorable. However, poor returns are expected to  early-run streams of 
the northern Behm and Eradfield Canals ,  San Alberto Bay and the northern 
portions of Districts 5 and 6. Careful management of intercepting fish- 
eries will be required to insure that  escapement goals  a re  met in  a l l  a r eas .  
Timing of the return in  the  southern districts is expected t o  b e  similar t o  
that of the pas t  several  years ,  with the  greatest  strength i n  the  middle 
and l a t e  runs.  

Pink salmon returns t o  the northern districts unfortunately have not 
shown signs of recovery but rather have continued t o  decline.  Escape- 
ments in  nearly a l l  areas in the parent year were far below escapement 
goals and the fry index in  1976 was the second lowest we have found 
s ince  the sampling began. No harvestable surplus of pink salmon is 
expected,  except possibly i n  isolated bays in the  l a t e  run areas  of Sitka 
Sound, Slocum Arm or the west coas t  of Kuiu Island. 

Prepared by: Alan Kingsbury 
Fisheries Research Biologist 
Juneau 

Paul Larson 
Fisheries Research Biologist 
Ketchikan 



FORECAST AREA: Prince William Sound 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 19 77 RETURN: 

Point Estimate: 6.3 million 

Range Estimate: 3 .1  million - 9 . 5  million 

FORECAST METHODS 

Prince William Sound pink salmon fo recas t s  a r e  based  on pre-emergent 
fry indices  obtained from a standard l i s t  of streams and sample zones .  
Enear  regression ana lys i s  is u sed  with the  pre-emergent fry da ta  from 
the  brood year  t o  es tab l i sh  the  point and range es t imates  for the  adult 
return. 

DISCUSSION OF THE 1977 PRELIMINARY FORECAST 

The 1977 adult  pink salmon return is the  resul t  of the  1975 est imated 
pink escapement  of 1 ,618,000.  The pre-emergent fry index resul t ing 
from that  escapement was  264 fry per square  meter. Calculated return 
for th i s  fry dens i ty  is 6.3 million f i sh .  Variability between p a s t  fore- 
c a s t s  and ac tua l  returns indicates  tha t  the  ac tua l  return should b e  
within 3.2 million f i sh  of th i s  va lue .  

The commercial harves t  point es t imate  is 4.8 million f i sh  with a range 
of 1 .6 to 8.0 million. The harves t  point es t imate  and range a r e  based  
on est imated escapement requirements of 1 .5 million f i sh .  

Fry index magnitudes sugges t  tha t  returning pink s tocks  wil l  b e  pri- 
marily des t ined for the  Eastern, Coghil l ,  and Southeastern Dis t r ic ts .  
Fair  ca tches  might resul t  from some s tocks  headed fo r  t h e  northern 
portion of Montague Is land.  

If t he  run timing experienced s i nce  19 73 holds true for 1977,  the  ear ly  
and middle portions of the  run should provide the  bulk of t he  expected 
return bound for the  Eastern Distr ict .  Coghill should have a large early 
run and t h e  s tocks  headed for t he  Southeastern Distr ict  a r e  expected t o  
bols ter  the  middle portion of t h e  return. 



SPECIES: Chum Salmon 

PRELIMINARY FORECAST OF 19 77 RETURN: 

Point Estimate: 750,000 

Range Estimate: 430,000 - 1 . 1 million 

FORECAST METHODS 

Sta t i s t i ca l  methods used  t o  forecas t  chum salmon return a r e  similar  t o  
t hose  u sed  for pink salmon. However, a different s e t  of index streams 
is u s e d ,  and t h e  forecas t  is based  primarily on  pas t  returns of 4-year- 
old f i sh  which have averaged about 75% of the  to ta l  annual  returns.  
Chums returning t o  Prince William Sound a l s o  mature a t  3 ,  5 ,  and 6 
yea r s  of age .  

DISCUSSION OF THE 1977 PRELIMINARY FORECAST 

Escapement for the  1973 brood year  was  546,000 f i sh .  This escapement  
provided a pre-emergent fry index of 117 fry pe r  square  meter. This 
index is the  second larges t  i n  the  forecas t  program's history. Estimated 
return is 750,000 f i sh .  

That th i s  index did not indicate  a higher return of chum salmon is due  
t o  t h e  negative influence of the  19 76 index of 141 which resulted i n  a 
return of only 460,000 f i sh .  

However, other evidence sugges t s  t ha t  1973 brood s t ock  wil l  return in 
good abundance.  The spring and  summer of 1974 were qui te  warm, and 
a large proportion of t h e  1976 return consis ted  of 3-year-old f i sh  (24%). 
These fac to rs ,  coupled with very favorable es tuar ine  condi t ions ,  indi- 
c a t e  tha t  marine survival  for t h e  1973 brood s tock w a s  high.  

The commercial harvest  point es t imate  is 450,000 f i sh  with a range of 
130,000 t o  770,000. The point and range es t imates  a r e  based  on es t i -  
mated escapement requirements of 300,000 f ish .  

Prepared by: Michael  L. McCurdy 
Fisheries Research Biologist 
Cordova 



FORECAST AREA: Cook Inlet - Southern and Outer Districts 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 19 77 RETURN: 

Point Estimate: 850,000 

Range Estimate: 300,000 - 1.4  million 

FORECAST METHODS 

The 1977 pink salmon forecast  for the Southern and Outer Districts of 
Cook Inlet is derived from the relationship between pre-emergent fry 
densi t ies  and subsequent returns. Indices of pre-emergent fry abun- 
dance i n  nine major spawning streams are  obtained i n  the spring prior 
t o  fry emergence. The fry densi t ies  of each stream are  weighted by 
the average escapement for that  stream . The resultant individual 
stream indices are  then summed to  obtain a single weighted pre- 
emergent fry index. This index i s  used with standard l inear regression 
methods t o  calculate the forecast .  

DISCUSSION OF THE 1977 FORECAST 

The 1975 pink salmon escapement of 240,000 was considerably above 
the average for the nine index streams of 160,000 and produced the 
second-highest pre-emergent fry index s ince the inception of the  fore- 
cast ing program. A normal spring breakup coupled with a mild summer 
should have enhanced pink salmon growth and survival, and a n  excellent 
return is expected in  1977. Historically, about four pink salmon adults 
return for each spawner; th i s  suggests  a 1977 return of approximately 
1 million. This i s  higher than the forecasted point estimate of 850 ,000 
and i t  is expected that  the  tota l  return will be  in the upper end of the  
range. Good catches are expected throughout both dis t r ic ts ,  with the 
exception of Rocky Bay in t he  Outer District. 

Prepared by: Thomas R .  Schroeder 
Area Biologist 
Homer 



FORECAST AREA: Kodiak 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1977 RETURN: 

Point Estimate: 8 .6 million 

Range Estimate: 7.6 million - 10 .1 million 

FORECAST METHODS 

The 1977 pink salmon forecast return to  the  Kodiak management area 
was calculated using the linear relationship between pre-emergent fry 
densit ies and subsequent adult returns. Densit ies obtainedfrom 23 
Kodiak-Afognak Island streams were combined to  form a n  overall pre- 
emergent fry index. A linear regression with a l l  years data was used 
for the  point estimate,  a ratio calculation of odd-numbered cycle  year 
density/return averages for the lower limit and a linear regression with 
a l l  years data excluding years 1971 through 1973 for the  upper limit. 
A s  in  the  pas t ,  qualitative indicators influenced the range spread; a 
narrower but more useful range was selected over the  wider confidence 
interval associated with the point estimate. The mainland district  
forecast  was developed from ratio calculations relating parent-year 
density/return data with the combined density from s ix  streams. All 
distr ict  catch projections assume minimum escapement goals a re  met. 
Analysis of estuarine temperature da t a ,  yet  unfinished, may entail  
minor adjustments to  this preliminary forecast .  

DISCUSSION FORECAST 

Pre-emergent fry sampling indicated good t o  excellent winter survival 
from a well-distributed brood-year escapement which was 5% below the  
average odd-numbered year  escapement. Sampling yielded an  unweighted 
index of 158 fry per square meter, a 25% increase above the  average odd- 
year index of 118 and one which is second in magnitude only to  the 198 
index which provided the excellent 1969 return of 13.8 million pinks. 
Brood-year escapement t o  the  index streams was 79% of the tota l  a s  
compared to  the  odd-year average of 68%. 

For 1977, 7.6 t o  10.1 million pink salmon are  expected t o  return to 
the  Kodiak management area .  With a minimum escapement of 1.2 
million required, a harvest of 6.4 t o  8.9 million i s  expected. 

A breakdown of the expected return by major geographical distr icts is 
outlined below. Also a comparison i s  made between fry densi t ies  



obtained for the excellent 1969 return and those obtained for the  
1977 return. .. 

Afoqnak District: District pre-emergent fry density was 24% above 
the odd-numbered year  average.  Survival was very good from a fair 
brood year  escapement. Index streams received 50% of the  district  
escapement; major natural contributors t o  this distr ict '  s return will 
be  the Perenosa Bay and Kitoi Bay systems.  In addition there will be  
some supplemental production from the Kitoi Bay Hatchery and from 
eyed egg transplants in  Izhut Bay streams. Considering Afognak's 
even-year dominance, only about 5% of the 1977 island return will 
occur in  th i s  distr ict .  With minimum escapement requirements of 
70,000, a harvest of from 280,000 t o  390,000 pinks is expected. 

Westside District: District pre-emergent density was 39% above the  
odd-year average and 24% above the 1969 return's distr ict  density.  
Survival was very good from an excellent brood year escapement. 
Index streams received 84% of the district  escapement; major odd-year 
production systems remain Uyak, Uganik, Terror, and Zachar Rivers 
in that  order. Approximately 31% of the island return should occur i n  
this distr ict .  With minimum escapement requirements of 200,000, a 
harvest of 1.9 t o  2.6 million is expected. 

Alitak District: District pre-emergent fry density was 33% above the  
odd-year average and 29% below the 1969 return's distr ict  densi ty ,  
Survival was good from a very good brood year escapement. Index 
streams received 83% of the district  escapement. Humpy and Dead- 
man remain the major production sys tems ,  but the inner Olga Bay 
system will be  significant contributors t o  this distr ict 's  production 
which should provide approximately 27% of the  is land return. With 
minimum escapement of 330,000, a harvest of 1 .5  t o  2 . 2  million is 
expected. 

General District: District pre-emergent fry density was 5% below the 
odd-year average,  and 23% below the 1969 return's distr ict  density.  
Survival was fair  t o  good from a good brood year escapement. Index 
streams received 75% of the district  escapement. The major p roduc- 
tion systems are  Seven Rivers, Barling and Saltry Rivers. The Inner 
Marmot and Chiniak Bay areas  should be the weakest  portion of this  
dis t r ic t ' s  production which should provide approximately 37% of the 
is land return. With minimum escapement requirements of 400,000, a 
harvest  of 2.2 t o  3.0 million is expected. 

Mainland District: District pre-emergent fry density was very strong. 
Survival was very good from a healthy brood year escapement, parti- 
cularly in t he  Kukak section.  Index streams received 65% of the district  



escapement .  Major odd-year production sys tems  will be Village, 
Kinak, and Dakavak Creeks .  Approximately 70% of t he  dis t r ic t  
return should occur  i n  t he  Kukak sec t ion ,  with only 10% of the  to ta l  
Kodiak a rea  return occurring in th i s  d is t r ic t .  With a minimum 
escapement l eve l  of 200,000,  a harves t  of 500,000 t o  700,000 
is expected.  

Prepared by: Larry M a l l o y  
Assis tant  Area Finfish Biologist 
Kodiak 



FORECAST AREA: Chignik 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1977 RETURN: 

Point Estimate: 750,000 

Range Estimate: 540,000 - 950,000 

FORECAST METHODS 

Since  pre-emergent sampling des ign  within th i s  project ha s  f luctuated 
standard regress ion ana lys i s  cannot b e  used .  This forecas t  is pri- 
marily based on his tor ica l  escapement  and return da ta ,  cl imatic fac tors ,  
and pre-emergent fry dens i t i e s .  

DISCUSSION OF THE 1977 FORECAST 

The Eastern Distr ict  h a s  thir teen major sys tems .  Only the  Cape Kumlium 
and Thompson Valley sys tems  a re  odd-numbered year  contributors. 
These  sys tems  accounted for about 60% of the  1975 Eastern Distr ict  
escapement.  

Because of stream i c e  conditions during the  19 76 pre-emergent sampling 
s e a s o n ,  only Main Creek was  sampled.  The pre-emergent fry dens i ty  
was  t he  highest  ever observed i n  th i s  stream. 

The mean odd-year return per  spawner  ra t io  excluding 1971 is 1.2. The 
range is .7 t o  1.6.  Using the  above rat ios with escapement g ives  a 
forecas t  range of 30,000 - 70,000 pinks .  All indications point toward 
the  upper end of t he  range.  

Pre-emergent fry dens i t i e s  a r e  highly correlated with subsequent  returns 
i n  t h e  Western Distr ict .  Ivan River contributed about 70% t o  the  to ta l  
1975 escapement .  Pre-emergent fry densi ty  was  higher than any mea- 
sured i n  the  p a s t  6 years .  Conversely,  the  second major contributor 
(Red Bluff Creek) yielded a low pre-emergent fry dens i ty ,  but early 
outmigration is suspec ted .  

The low limit of 400,000 and t h e  upper limit of 6 75,000 were approxi- 
mated by us ing the  lowest  mean return per spawner (3  . O )  for the  Western 
Distr ict  (only odd cyc le  years  were u s e d ,  excluding 19 71 and 19 73 data)  
and t he  highest  odd-year mean of 4.5 ( a l so  excluding 1971 and 1973 
da ta ) .  



The combination of good pre-emergent fry densi t ies  and weather 
conditions suggests  that  the return should exceed the mid point 
of the range. 

In the Perryville District ,  the  systems accounting for most of the  
total  1975 escapement a re  the  Ivanof River (74%) and Humpback 
(20%) . The Ivanof pre-emergent fry density was lower than its odd- 
year mean but the  Humpback 'density was considerably higher. 

Using the lowest return per spawner (odd years ,  excluding 19 71 
and 1 9  73) of 1.8 and the highest  (a l l  years) of 2.6,  gives a range 
of 80,000 to  120,000. 

This year ' s  low pre-emergent density in the  Ivanof River indicates 
that  the  1977 return will probably fa l l  in  the  lower portion of the  
range. 

The 1977 pink salmon catch will b e  primarily restricted t o  the  
Western District and the Chignik Bay incidental catch.  The 
Western District ca tch  could b e  a s  high a s  300,000 pinks. 

Prepared by: Larry Nicholson 
As s i s  tant Area Management 

Eiologis t 
Chignik Area 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 19 7 7 RETURN: 

Point Estimate: 2 million 

Range Estimate: 1 .3 million - 2.6 million 

FORECAST METHODS 

A number of methods were used.  The majority of Chignik sockeye 
spend 3 winters in the  ocean,  and the  number of f ish returning after 
2 years  is related to  the following year ' s  return. Escapement-return 
(return per spawner) relationships are  a l so  used. The Fisheries 
Research Institute, University of Washington, provides fry density 
da ta  from Black Lake which is used  t o  predict the  strength of the  
early run. Pre-emergent fry sampling i s  done to  determine the extent 
of winter mortality on eggs and fry. 



DISCUSSION OF THE 1 9 7 7  FORECAST 

The early run t o  Black Lake i n  June and the  la ter  run in July and 
August a r e  expected t o  b e  of approximately the  same magnitude. 
A larger harves t  is anticipated from the  l a t e  run because  t he  
escapement  goal is lower.  Escapement goals for t he  two runs 
a r e  400,000 and 250,000,  respect ively .  

Prepared by: Arnold R .  Shaul 
Chignik Area Biologist 
Kodiak 



FORECAST AREA: South Peninsula 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1977 RETURN: 

Point Estimate: 1.1 million 

Range Estimate: 550,000 - 1 .7  million 

DISCUSSION OF THE 1977 FORECAST 

Pre-emergent fry indices were higher in  some streams, but s ince  the 
systems contributing major portions of the  run were not sampled a s  a 
result  of i ce  conditions, no conclusions could be  made regarding pre- 
emergent fry survival. 

A s  estuarine water temperatures were not available,  spring ambient 
a i r  temperatures were used with l inear regression to  predict return 
per spawner. The correlation coefficient was .86 and the predicted 
1977 return per 1975 spawner was 1.06. Applying this  t o  the 1975 
escapement of 525,000 yields a return of 550,000 pinks. This figure 
was used for the lower limit of the  range. 

The upper limit of this forecast  was established by using the odd-year 
return-per-spawner mean for 19 61- 73 of 3.22 returning adults per 
spawner. The resulting upper limit is 1.7 million. 

It seems likely that  the  actual  return will b e  below 1 million f ish.  

Prepared by: Larry Nicholson 
Assistant Area Management 

Biologist 
Chignik Area 



FORECAST AREA: Bristol Bay 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1977 RETURN: 

Point Estimate: 8 .4  million 

Range Estimate: 4.9 million - 11 ,9 million 

FORECAST METHODS 

Most Bristol Bay sockeye salmon mature 4 t o  6 years from the time of 
spawning. The run i n  19 77 will ,  therefore, be  the  progeny of the  
escapements of 19 71, 1972 and 19 73. The total  Bristol Bay forecast  
is the sum of the  forecasts  of individual river systems,  each based 
on one or more of the following methods: 

(1) E s  capement-return relationships,  based on historical da ta ,  
provide estimates of total  production from each brood year  
escapement. Average marine maturity schedules a r e  then 
applied to  estimate the numbers of adult salmon returning 
each year. 

(2) On the  Kvichak, Naknek and Ugashik Rivers, numbers of 
smolt migrating to  the  ocean a re  enumerated annually. The 
return of adult salmon each  year is estimated using these  
smolt counts ,  pas t  survival data and average maturity schedules .  

(3) For each river system, relationships between the  number of 
adult f ish returning i n  a particular year and the number of 
adult f ish  from the same parent escapement and freshwater 
a g e  group that  will return the  following year have been der- 
ived . 

To aid in the selection of forecast techniques,  a measure of residual 
variance,  the  standard error of forecast ,  is calculated for each method, 
age  c l a s s  and system. 

DISCUSSION OF THE 1977 FORECAST 

The 1977 return forecast is 8.4 million sockeye salmon, composed 
of approximately equal numbers of f ish  which will have spent 2 and 
3 years i n  the  ocean. Escapement requirements for Bristol Bay in  1977 
tota l  5.5 million f ish.  



The poin t  e s t i m a t e  of t o t a l  h a r v e s t a b l e  s u r p l u s ,  3 .2  million f i s h ,  
d o e s  not t a k e  i n t o  accoun t  t h e  J a p a n e s e  high s e a s  f i she ry .  If 
explo i ta t ion  con t inues  a t  p a s t  l e v e l s  without  r e s t r i c t i on ,  t h e  Japan- 
e s e  could  b e  expec ted  t o  ha rves t  approximate ly  500 ,000 Bristol Bay 
s o c k e y e ,  reducing  t h e  in shore  h a r v e s t  t o  2 . 7  million. 

At t h i s  l e v e l  of high s e a s  h a r v e s t ,  a s ign i f i can t  i n shore  ha rves t  for 
on ly  two sys tems--Naknek (1.2 million);  a n d  Egegik (900 ,000)  c a n  
b e  expec ted .  A low return t o  t h e  Kvichak River (2 .1  mil l ion f i sh)  is 
an t i c ipa t ed  a s  a r e s u l t  of t h e  poor  e s c a p e m e n t s  expe r i enced  i n  1972 
(1.0 million) a n d  1973 (200 ,000) .  Escapement  requi rements  for t h e  
Kvichak River i n  19  77 a r e  2.0 mi l l ion ,  a l lowing  a n  i n s h o r e  ha rves t  
of only  140 ,000  s o c k e y e  sa lmon ,  Es t imates  of i n shore  h a r v e s t  by  
d i s t r i c t  i n  d e s c e n d i n g  order  of magnitude a re :  Naknek-Kvichak - 1.3  
million; Egegik - 900,000;  Nushagak  - 400,000 a n d  Togiak - 100 ,000 .  
The in shore  return t o  t h e  Ugashik  River is expec ted  t o  f a l l  be low 
spawning  requi rements .  

SPECIES: Pink Salmon 

Pink sa lmon  re turns  t o  t h e  Nushagak  Di s t r i c t  i n  Bristol Bay a r e  
neg l ig ib l e  i n  odd-numbered y e a r s .  

Prepared by: Kenneth Parker  a n d  
Paul  Krasnowski  

Bris tol  Bay Research  
Anchorage 
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